Development of the lateral line system in zebrafish combines cell migration, division, specification and differentiation to form a functional sensory organ. Furthermore, the neuromasts, individual sensory patches distributed over the body of the fish, contain sensory hair cells, which regenerate when destroyed by trauma or toxicity. In adult fish, entire regions of the lateral line system and the axons that innervate the sensory cells can regenerate as well, after amputation of the tail, for example. We have begun to identify genes involved in the developmental and regenerative events that take place in this system. In a genetic screen, we have recovered mutations that affect correct migration of the primordium that deposits the primary lateral line neuromasts. One of these mutations affects the lef1 gene, a transcription factor that regulates Wnt pathway target genes. We have determined that lef1 mutants show abnormal deposition of neuromasts, possibly due to proliferation defects in the primordium. We have also analyzed the role of the SoxB1 family of transcription factors in hair cell development and regeneration. These genes are expressed in progenitor cells of the neuromast. Loss of function of either sox2 or sox3 prevents regeneration of sensory hair cells after damage to the neuromasts. Morphant cells are unable to proliferate and differentiate properly, revealing an essential function for the Sox proteins in sensory regeneration. Understanding how to regenerate joints will be a valuable tool for regenerative medicine. Here, we introduce a model for synovial joint regeneration in chick embryo. In this model, either a block of tissue that contains the prospective elbow is excised, leaving a window with strips of anterior and posterior tissue (window excision (WE)), or the same area containing the elbow is sliced out and the distal piece of the limb is pinned back to the stump (slice amputation (SA)). Interestingly, when the elbow is removed via WE, complete or partial regeneration of the joint took place, whereas the joint did not regenerate in case of SA. To investigate whether the regeneration response recapitulates the developmental program, we used GDF5 and Autotaxin (ATX) as joint markers, and Sox9 and Col9 as cartilage markers for in situ hybridization on sections at different time points after these surgeries. Re-expression of GDF5 and ATX is observed in 80% and 100% of the WE samples, respectively, by 60 h after surgery. In contrast, a lower percentage of SA had GDF5 (37.5%) and ATX (50%) expression. Also, in SA, fusion of cartilage elements, but not regeneration, takes place. This is indicated by continuous Col9 expression in SA, whereas Col9 expression is downregulated at the joint interzone in almost 60% of the WE samples. The order and
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